INTRODUCTION
In previous reports, the possibility of using a gallium containing alloy as a restorative material was examined, although none of tested materials were available on the market probably because of their low corrosion resistance1-6).
In 1986, an experimental metallic material7), which was prepared by triturating powder and liquid alloys composed of Ag-Cu-Sn-Pd and Ga-Sn-In, respectively, was reported. And, the physical properties of this material, including its corrosion resistance, were revealed to be comparable to those of high copper amalgams8).
In our previous paper, we claimed that it was impossible to substitute such a material for dental amalgam, because marginal fractures and roughened surfaces were frequently observed in cases of class I restoration only one month after restoration9).
After our clinical study, Ag was added to the Ga-containing eutectic alloy (Ga-alloy) at a concentration of 0.05%10) in order to improve the affinity between the spherical and the Ga-alloy. The purpose of the present study was to evaluate the possibility of clinical use of this improved alloy; this was done by periodically observing restorations in the mouth.
MATERIALS AND METHODS
The component of the experimental alloys used in this study are shown in Table 1 .
Seventeen class I cavities prepared in molars or premolars were restored using the E2 alloy listed in Table 1 . The spherical alloy and the Ga-alloy were weighed in a plastic capsule in the proportion of 1 to 0.65, and then triturated for 5s using an amalgam mixing machine*. The bulk of the mixture was carried into the cavity using a stainless steel carrier condensed and carved with a Teflon tip mounted on the experimental instruments ( Fig. 1 ). Seven days after filling, the surface of the restoration was polished by using polishing points** mounted on a low speed dental engine which was cooled by water. To observe in detail changes which occurred in the restoration, a replica was prepared periodically using a silicon impression*** and an epoxy resin****.
Changes in luster or color stability, in surface texture, and in the marginal integrity were estimated according to the following criteria;
Luster or color stability, Clinical changes, including changes in the luster or color stability, the surface texture, and the marginal integrity of the restorations were observed for a period up to twelve months. The results obtained were compared with those in our previous report9).
RESULTS
The results of the clinical observations are presented in Table 2 and compared with those from our six month clinical report9) in which an experimental alloy composed of Ag-Cu-Sn-Pd and the Ga-Sn-In alloy (E1) was used to fill class I cavities. No serious failures, such as a recurrent caries, were observed in the twelve month period.
The color stability of the restoration improved significantly and the results at the final stage for E2 corresponded to those of E1 three months after restoration. Not only the color stability but also the surface texture and marginal integrity of E2 improved; the index twelve months after restoration corresponded to that of E1 at time periods of three and six months after restoration. Although the clinical performance of the present experimental alloy (E2) remarkably improved compared with that of E1, the number of cases which showed discoloration, rough surfaces, and marginal fracture increased periodically (Fig. 2) .
DISCUSSION
As described above, the clinical performance of E1 was significantly improved by adding a small amount of Ag to the Ga-alloy, although it was belived that further improvement required to increase the corrosion resistance of this filling material. It is possible to speculate that the mixing reaction (mutual diffusion) between the powder and the liquid alloy was promoted by the addition of Ag, which is the main component of the alloy powder. In this study, the mixing time of the tested alloy was decreased to 5s, whereas in our previous study, E1 was triturated for 10s. This difference in mixing time might cause an improved corrosion resistance, because during tituration, the interaction between the powder alloy and the liquid alloy was restricted, which resulted in the formation of less intermetallic compounds that had low corrosion resistances. The corrosion mechanism of the experimental Ga-alloy tested in this study has not been explicated because the microstructure has not been clearified completely. In our previous metallographic study12), such phases as Ga-Pd, Ga-Sn, Ga-In, Ag-Sn, Ga-rich and Sn-rich were confirmed. And we claimed that the Ga-Pd phase which formed at the periphery of the residual alloy particles might cause the low corrosion resistance. Therefore, the concentration of Pd in this spherical alloy powder should possibly be eliminated, although Pd is considered to be effective in increasing such mechanical properties as tensile and compressive strength, hardness, and especially the property related to quick setting. In order to apply this Ga-alloy clinically, some improvement is still required, and it might be possible to increase its corrosion resistance by using a Pd-free alloy. In this study, our clinical study was continued by using a commercial alloy powder of a high copper amalgam and by testing the Ga-alloy. As proposed previously, the corrosion in the Sn-rich phase of the matrix should be discussed if the Ga-Pd phase could be eliminated completely12).
CONCLUSION
An experimental alloy (E2) for dental plastic filling, which was composed of an Ag-SnCu-Pd spherical alloy and a Ga-Sn-In-Ag alloy, was studied to clinically determine changes in
